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make the vessel in two parts, one of which may be the lid, and to
maintain, by water-cooling, a layer of solidified electrolyte between
the two parts,   which are   slightly separated.    This method is
employed in Borchers' appliances for the electrolysis of fused zinc
,   ,                        chloride, and for the electrolysis of fused salts of lead.1
"                             Electrode holders are sometimes water-cooled, to prevent them
^                         from becoming unduly heated, and occasionally even the electrodes
j                          themselves are water-cooled, as the metal tube electrode in Siemens'
arc furnace, Fig. 3, or the water-cooled electrodes in nitric-acid
furnaces, Figs. 139 and 140, or in. Gin's steel furnace, Fig. 108.
RESISTORS2
,'"                            The materials employed as resistors determine very largely the
•.^                        voltage of electric furnaces, and have been referred to under that
^                        heading; but it will be convenient to consider them particularly
,      %        _                at this point.
h                            Three cases present themselves: (i) Arc furnaces—in which the
resistor consists of the intensely heated gases and vapors in the arc,
.'     -^                         (2) Furnaces in which the 'current passes through, and directly
/<      .                  heats, the charge itself.    (3) Furnaces having a .special resisting
*     ,"i                        conductor, in which the heat is developed.
'j«                           (i) The arc furnaces need not be specially considered, as any
.     ^                        gases or vapors that are ordinarily present in electric furnace^
t"     &                        will serve to carry the current.
i|                           (2) Furnaces in which the Current Passes through the Charge.—
'$                       More furnaces belong to this class than to class (3); and it will
,' I                        obviously be more satisfactory, when possible, to pass the current
(|    ^                       through the material of the charge, instead of providing a special
4                       resistor for this purpose.   The electrical conductivity of the charge
'        |                        will usually determine whether or not it can be used as a resistor.   Of J
IN                        the ordinary materials found in nature, only the metals and carbon
&                       are sufficiently conductive to carry large electric currents; but^
when heated to their melting temperature, most of the rock-forming minerals will carry an electric current; and when mixed in suitable proportions for a melting charge, and fused, they always form sufficiently good electrical conducto'rs.
1 Borchers' Electric Smelting and Refining (1897 Ed.). Figs. 157, 158, aqd 165. *
* This convenient term for "a substance used because of its property of offering resistance to the passage of an electric current," was suggested by F. A. J. Fitz-Gerald, Electrochemical Industry, vol. ii, p. 490, to avoid attaching two meanings to the word "resistance."     So N T3 5          C i-i ll«i" I? yjpq      Mow^J       »3^	i .» M
